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Table 3. NUMBER OF ESTABLISHMENTS (1) WITH TECHNICAL OCCUPATIONS AND
(2) WITH ENGINEERS OR SCIENTISTS, BY SIZE OF ESTABLISHMENT AND INDUSTRY DIVISION

tIncludine number of workers they cmplm. numher m tedmual oscup.mone. aml number “ho .\re cm.umem :md ﬂcncmists)

Em—] T e m e

All ! Establishments with lst.thhshmcnts with
Size of establishments . technical occ@afugqf_m | cngineers or jcgpgtlsts
c(\:f:::::;?:‘":;? t Fstab- | - Esab- ! . ‘MP ersons in Fstab. | , neg’r?‘.gf;nd
employees) lish- Emplhyees . lish- 'Employees | technical | lish- ' Employees sciens
) | ments : ﬁ ments i occupations ments [ tists
f ]
) ‘ S All mdustnes S
All sizes 3ndsle 6,227,656 14,595 f 2,550,734 | 148,684 I 14437 . 2,539,357 | 142,732 !
- 19 383,608 1.429.206 7878 40,346 | 15876 7351 S4.044 1 14,622
20 49 24,040 740370, 2,138 65.706 9,706 | 2332 71,194 8.595
S0- 9y 8,701 609,770 1,567 | 112,943 11937 . 1,798 | 129,517 10,089
100- 199 3513 489190 | 1,082 {150,527 11447 | 1,063 152,049 8,635
200- 499 2,308 703202 1,020 & 324,439 15430 1,006 ¢ 316,408 14,037
S00- 999 687 475,675 477 | 331576 15936 | 187 317,727 14,881
LO00-1,999 340 477.892 5 261 369,326 16,096 237 1 333.638 16,091
2.000-4,999 162 472,774 136 | 400,500 18801 | 124 365,403 | 19,236
5,000 or more 73 . 829,877 69 ; 755,171 33,4588 | 6Y | 799,377 36.546
7 B o o Manuhcturmg e N
All sizes Po48.017 l 876 16() 3.590 903, 1 59, 085 4,576 938,384 54,563
- 19 32449 210,686 625 6,774 LI198 | 1.237 11,094 1,764
20- 49 8781 . 276,236 ! 977 | 29,469 2.879 1,092 33,115 2,937 '
50- 99 4,184 290,789 | 729 51,894 4,224 886 63,891 4,988 |
100- 199 1,383 191,206 462 | 67,113 3,512 5§34 | 77,118 2,829
200- 499 ‘ 810 244.586 450 141,275 6.926 476 147,963 5,481
$00- 999 221 153,515 178 125,474 6,402 | 180 126,896 6,065
1.000-1,999 : 1s 156,419 98 134,979 6,964 103 140,425 7,182
2,000-4,999 s3 1 155906 50 149,516 7.543 47 141,065 7,648 |
5.000 or more “; 21 | 196.817 21 | 196, 817 19,437 | 21 196,817 15,669 f
N B (onstructlon e
All sizes C33.948 302,532 N 5<l 112,..93 7.523 2.557 126,294 7 820
- 19 L3S 115,064 485 6,207 1,443 1,354 13,669 2,577
20- 49 | 1,183 | 37,782 329 10,481 920 | 453 14,222 1,354 |
50- 99 ) 927 L 65.576 474 35,256 2.333 482 35,952 1,631 |
100- 199 255 t 35,596 162 22,639 987 164 23.539 809
200- 499 % 119 i 33.509 85 24,535 1110 86 24,495 690
500- 999 : 6 10,963 13 9,133 646 15 10,375 744
1.000-1,999 “ 3 j 4,042 3 4,042 84 3 4,042 15
2.000-4,999 R — — — — — —_ _—
5,000 or more | — — — — — — — —_
; ,, o Transportauon, communication, and public_utilities N i
A'l sizes i 13,075 469 627 378 260,029 14,084 254 243,381 4,728
1- 19 P 11,221 52,836 110 1,252 221 3 27 7
20- 49 4 1,001 31,270 75 2,359 281 64 2,294 194
50- 99 : 360 27,147 43 3,216 392 44 3,181 94
100- 199 | 204 29,088 39 5,946 668 34 4,596 141
200- 499 | 182 57,813 37 11,661 386 43 13,998 166
500- 999 ’ 40 27,455 20 13,337 939 19 12,347 240
1.000-1.999 } 31 5§1,933 21 38,058 1,620 18 33,920 393
2,000-4.949 f 28 86,436 25 78,551 3,933 21 67.369 1,414
5 0()0 or more 8 105 649 8 105,649 5,644 8 105.649 2,079
e Private_medical services _ - )
All sizes ’ 18 468 1 184, 9)1 5,255 153,739 16,496 550 132,568 1,836
1I- 19 17.821 37,419 4,758 12,961 7,442 173 1,029 273
20- 49 239 6,918 123 3,410 930 45 1,209 84
50- 99 | 94 6.601 72 5,130 728 48 3,418 99
100- 199 ‘ 104 14,615 92 12,800 767 79 11,128 152
200- 499 | 117 | 38,038 117 38,038 1,761 114 37,113 308
500- 999 { 74 48,425 74 48,425 2,705 73 47,675 429
1.000-1,999 | 15 20,460 15 20,460 1,282 14 18,481 353
2,000-4.999 | 4 12,515 4 12,515 881 4 12,515 138
5.000 or more | —_ —_ — — —_— —_— —_— —
T ’ o i Continued




Table 3. NUMBER OF . ;TABLISHMENTS (1) WITH TECHNICAL OCCUPATIONS AND
(2) WITH ENGINEERS OR SCIENTISTS, BY SIZE OF ESTABLISHMENT AND INDUSTRY DIVISION

(lm.ludmg number ot wrl\ers thcy employ, number in techaical oceupati nns. and number who are cns.mem and scigntists)

——— S ——— Y

e ——— =

F CAll  Establishments with ‘ Ht.lblnshment% with
Size of : cst.uhhshmentq tcchmc.\l ucoup.\uon\ | engmeers or scwntmq
establishment =~ I R ﬁ”"‘ o R CTTT F i
(number of . FEstaba Estab- ! - Personsin | Fstab- "“ d
employees) i lish- Employees lish- Employees technical . lish- Employees "csgfc";'_"
| ments ments occupations ,  ments “lists
Rese.\rch development, and te%tmg I.\bor.\tones. engmea.r.ng .md
L ____architectural services; business and management consulting services
All sizes | 4,653 | 63,067 1,566 44,722 147499 - 1, 959 46,243 14,780
1< 19 ‘ 4,106 | 14,516 1,233 7.683 3894 1,605 8,495 3,636
20- 49 i 341 | 10,358 181 5,452 2,437 197 5,834 1,718
S0- 99 | 109 7.574 75 5,094 | 1,928 | 79 5,439 1,517
100- 199 ! 55 7,406 44 5,947 1,929 43 5,780 1,665
200- 499 % 2 8,962 24 7.184 2,257 26 7,333 2,206
S00- 999 | 3 2,407 2 1,518 | 332 2 1,518 KH]|
1.000-1,999 | S 6,710 5 6,710 853 5 6,710 2,112
2,000-4,999 n 2 5,134 2 5,134 1,119 2 5,134 1,545
‘i 000 or more E e — e — -_— —— — —
e ) Private colleges and schools B - B
All sizes ...066 112,937 89 sL14 3,754 730 93,595 16,607
- 19 1,580 11,712 14 210 | 42 470 4,166 2,031
20- 49 i 256 7,902 25 736 120 99 3,029 726
50- 99 ; 117 7.898 3 252 3 66 4,240 647
100- 199 44 6,229 16 2,313 | 70 33 4,698 1,042
200- 499 42 12,644 12 3,952 93 35 10,910 1,385
500- 999 11 8,597 8 6,338 . 469 11 8,597 1,297
1,000-1,999 6 7,392 4 4,521 | 222 6 7,392 926
2.000-4,999 6 15,622 4 10,768 | 1,076 6 15,622 3,036
5,000 or more 4 34,941 3 22,024 1,659 4 34,941 5,517
i Government L o 7
All sizes g 3, 108 874,593 846 688,348 21,063 648 710,816 31,894
- 1Y 1,551 12,572 110 1,006 301 51 622 118
20- 49 581 17,224 162 5,505 835 81 2,708 476
S0- 99 220 15.557 79 5,496 5§77 59 4,387 437
100- 199 227 31,731 102 14,651 952 80 11,601 1,228
200- 499 239 75,230 140 46,562 1,414 131 43,679 2,615
500- 999 130 93,196 111 78,979 3,038 109 77,003 4,737
1,000-1,999 89 125,758 79 109,839 4,612 76 105,922 4,448
2.000-4,999 42 118,298 36 97,572 3,103 33 89,667 4,717
5.000 or more 29 385,027 27 328,738 6,231 28 375,227 13,118
All other industries
) All sizes 270,181 2,343,749 | 1,320 | 337,178 11,930 | 3,163 248,076 10,504
1- 19 253,522 974,401 540 E 4,253 1,335 2,458 14,942 4,216
20- 49 11,658 352,680 266 8,294 1,304 301 8,783 1,106
i s0- 99 2,690 | 188,628 | 92 6,605 1,752 134 9,009 | 676
100- 199 : 1,241 . 173,319 135 19,118 2,562 96 13,589 769
200- 499 764 | 232,420 155 | 51,232 1,483 95 30,917 1,186
500- 999 ‘ 192 131,117 71 i 48,372 1,405 48 33,316 988
1,000-1,999 76 105,178 36 | 50,717 459 12 16,746 ' 662
2,000-4,999 27 78,863 15 46,444 1,146 11 34,031 | 738
5,000 or more 11 107,143 | 10 102,143 484 8 86,743 163




Table 4. NUMBER OF ESTABLISHMENTS (1) WITH TECHNICAL OCCUPATIONS BUT NO ENGINEERS OR SCIENTISTS,
(2) WITH ENGINEERS OR SCIENTISTS BUT NO TECHNICAL OCCUPATIONS, AND (3) WITH BOTH,
BY SIZE OF ESTABLISHMENT AND INDUSTRY DIVISION
(Including number of workers they eriploy, number in technical occupations, and number who are engineers and scientists)
Establishments with Establishments with 3 . i
Size of technical occupations engineers or scientists oiffx}l:ltlnﬁlrmc:‘;(} z‘,:g:nlc‘g::‘ sﬁil::?c.;.t‘ilsts
establishment - Ut MO engineers or scientists | _but no technical occupations | occupations and engincers or scientists
(number of . F  Persons in Engi , Personsin |y
) o Fstab- | . c stabe- Lngineers | paab. technical | Engincers
employees) Iishntllcl:na“ Employees tcglgg:ﬁ'nl Ii::\g;?:)nts Employees | .a:tq“ “::“:;‘cl:m Employees oc.cu-'l sci:c‘:tdiste
: | : pations ‘scu: ISl pations | ° ’
7 S All indu. ‘ies 7 e 1
All sizes - 7.862 . 347,184 24,387 7,704 335,807 25,575 6,733 2,203,550 124,297 | 117,157
- 19 5,928 f 23,466 = 10,222 5,401 37,164 9,846 1,950 16,880 5,654 4,776
20- 99 {869 27,289 ¢ 3,618 1,063 32,777 3,235 1,269 38,417 6,088 5,360 q
S0- 99 L 494 | 34,158 . 3,538 728 50,732 2,604 1,073 78,78S 8,402 7,485
100- 199 254 359.5 | 3,230 265 37,497 1,479 798 111,552 8,217 7,156
200- 499 207 . 67,487 ! 1,756 193 59,456 1,945 813 206,952 13,674 12,092
S00- 999 S4 | 36.563 774 34 22,714 762 423 295,013 15,162 14,119
1.000-1,999 38 53,119 492 14 17,431 387 223 316,207 15,604 15,704
2,000-4,999 19 53,727 733 7 18,630 250 117 346,773 18,068 18,986
5.000 or more 2 15,400 27 2 59,406 5,067 67 739,971 33,428 31,479
o » Manufacturing o 3 o
All sizes 1.064 74,371 3,537 2,050 109,444 4,069 2,526 825,940 §5,548 50.503
- 19 378 3,935 667 987 3,255 1,338 250 2,839 531 426
0. 99 362 11,306 1,097 477 14,952 934 615 18,163 1,782 2,003
50- 99 189 13,126 795 346 25,123 896 540 38,768 3,429 4,092
100- 199 69 10,444 258 141 20,449 276 393 56,669 3,254 2,553
200- 499 54 17,086 432 80 23,774 371 396 124,189 6,494 5,110
500- 999 9 5,672 158 11 7,094 145 169 119,802 6,244 5,920 |
1,000-1,999 3 4,351 5 8 9,797 100 95 130,628 6,959 7,082
2,000-4,999 3 8,451 125 —_ — — 47 141,065 7,418 7,648
5,000 or more — — — — — — 21 196,817 19,437 15,669
Construction
All sizes 460 21,081 1,379 1,466 35,082 2,983 1,091 91,212 6,144 4,837
I- 19 171 1,763 492 1,040 9,225 1,663 314 4,444 951 914
20- 49 112 3,314 268 236 7,055 714 217 7,167 652 640
50- 99 137 8,981 474 145 9,677 343 337 26,275 1,859 1,288
100- 199 i 29 3,621 90 31 4,521 159 133 19,018 897 650
200- 499 | 11 3,402 55 12 3,362 63 74 21,133 1,055 627
500- 999 — — — 2 1,242 41 13 9,133 646 703
1.000-1,999 — —_— —_ —_ —_ — 3 4,042 84 15
2,000-4,999 — — —_ —_ —_ —_ — —_— —_ —
5.000 or more —_ —_ — — — — — —_ —_— —
Transportation, communication, and public utilities
All sizes 247 31,382 1,475 123 14,734 508 131 228,647 12,609 4,220
1- 19 110 1,252 221 3 27 7 _ | — —_ —
20- 49 63 2,041 253 52 1,976 182 12 318 28 12
50- 99 30 2,163 224 31 2,128 80 13 1,053 168 14
100- 199 21 3,187 246 16 1,837 97 18 2,759 422 44
200- 499 11 3,173 128 17 5,510 51 26 8,488 258 115
500- 999 3 2,105 63 2 1,115 6 ' 17 _ 11,232 876 234
1.000-1,999 5 6,279 57 2 2,141 85 16 31,779 1,563 308
2,000-4,999 4 11,182 283 —_ — — 21 67,369 3,650 1,414
5,000 or more - — —_ —_ —_ —_ 8 105,649 5.644 2,079
Private medical services
All sizes 4,742 21,253 8,427 37 82 46 513 132,486 8,069 1,790
1- 19 4,622 12,014 7,038 37 82 46 136 947 404 227
20- 49 78 2,201 733 —_ —_ —_ 45 1,209 197 84
50- 99 24 1,712 318 —_ —_ —_ 48 3,418 410 99
100- 199 : 13 1,672 217 —_ —_ —_ 79 11,128 550 152
200- 499 3 925 20 - —_— - 114 37,113 1,741 308
500- 999 ‘ 1 750 38 — —_ —_ 73 47,675 2,667 429
1.000-1,999 1 1,979 63 — —_— —_— 14 18,481 1,219 353
2,000-4,999 — —_ —_ —_ — —_ 4 12,515 881 138
5.000 or more —_— —_ — —_ —_— —_ —_ — —_ —_
10 Continued




Table 4. NUMBER OF ESTABLISHMENTS (1) WITH TECHNICAL OCCUPATIONS BUT NO ENGINEERS OR SCIENTISTS,
(2) WITH ENGINEERS OR SCIENTISTS BUT NO TECHNICAL OCCUPATIONS, AND (3) WITH BOTH,
BY SIZE OF ESTABLISHMENT AND INDUSTRY DIVISION

Size of

!
“

Establishments with
technical occupations

but no engineers or scientists

(Inclading number of workers they employ, number in technical occupations, and number who are engineers and scientists)

Establishments with
engineers or scientists

. __but_no technicai occupations

Estuhlishmcnts with both (cchpiczgl
occupations and engineets or scientists

establishmen ; Bl e o

(numbir of stab Seeheal” Estab- | (Engincers | g  Nechieay , Fngincers
‘o Sstap- : CC v Staon- e St o- . ; cal o .
employees) lishments Fiployees t':')ccu‘:. Tlishsn?ents~ Employces scigggsts‘ lishments| Fmployees occuL- ! scig::‘sts
| : . pations | % ! pations | ° St
Rescarch, development, and testing laboratories; engineering and
architectural services: business and management consulting services
All sizes 248 3.208 109 | 638 x 4,726 2,036 1,321 41.517 13.653 | 12,744
- 19 226 1,049 69s 598 1,861 1,212 1,007 6.634 3199 ¢ 2424
20- 49 9 399 117 28 731 264 172 5,103 2320 | 1,454
50- 99 3 216 73 7 561 198 72 4,878 1.855 | 1319
100- 199 3 412 100 2 245 149 41 5.535 1.8290 | 1.516
200~ 499 4 ! 1,179 111 6 1,328 213 20 6,005 2,146 1,993
SU00- 999 B e — — — — 2 1,518 332 381
1,000-1,99) | A — — — 5 6,710 853 | 2,112
2,000-4,999 (RS ‘ — — — — 2 5,134 1,119 1,545
5000 or more - - — — —_ — — —_ o —_
Private colleges and schools
All sizes 12 861 39 653 43,342 5,312 77 50,253 3,715 | 11,295
- 19 - —_— — 456 3,956 1,919 14 210 42 112
20 49 9 336 36 83 2,629 540 16 400 84 186
50- 99 —_ —_ —_ 63 3,988 641 3 252 3 6
100- 199 3 525 3 20 2,910 320 13 1,788 67 722
200- 499 —_— — — 23 6,958 458 12 3,952 93 | 927
L00- 999 ‘& - — -~ 3 2,259 228 8 6,338 469 1,069
1,000-1,999 ~‘ - —_— 2 2,871 181 4 4,521 222 745
2.000-4,9949 ‘ —_ - — 2 4,854 242 4 10,768 1,076 2,794
5.000 or more —— -- _— 1 12,917 783 3 22,024 1,659 4,734
Government
All sizes 315 | 35,556 1,727 117 58,024 5,319 531 652,792 19,336 26,575
- 19 88 738 223 29 354 57 22 268 78 61
20- 49 112 | 3.847 i 469 31 1,050 137 50 1,658 366 339
S0- 99 47 | 3175 | 337 27 2,066 o8 32 2,321 240 339
100- 199 ! 34 4.597 336 12 1,547 236 68 10,054 616 992
200- 499 23 | 7.585 94 14 4,672 446 117 39,007 1,320 2,169
500- 994 s 3822 | 48 3 1,846 61 106 75,157 2.990 4,676
1.000-1,999 3 3917 153 — — _ 76 105,922 4,459 4,448
2.000-4,999 3 7,905 67 — — —_ 33 89,667 3,036 4,717
5,000 or more — _ — 1 46,489 4,284 27 328,738 6,231 8,834
All other industries
All sizes 777 159,475 6,707 2,620 70,373 5,311 543 177,703 5,223 5,193
1- 19 333 2,715 886 2,251 13,404 3,604 207 1,538 449 612
20- 49 124 3,895 645 159 4,384 464 142 4,399 659 642
50- 99 64 4,785 | 1,314 106 7,189 348 28 1,820 438 328
100- 199 82 11517 I 1,980 43 5,988 242 s3 7,601 582 527
200- 499 101 34,167 916 41 13,852 343 54 17.065 567 843
500- 999 36 24,214 | 467 13 9,158 281 35 24,158 938 707
1.000-1,999 26 36,593 } 214, 2 2,622 21 10 14,124 245 641
2.000-4,999 9 26,189 | 258 5 13,776 8 6 20,255 888 730
5,000 or more 2 15,400 } 27 — — —_— 8 86,743 457 163
11
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Table 16. MEDIAN SIZE OF ESTABLISHMENTS Iti WHICH PERSONS IN SPECIFIED
TECHNICAL OCZUPATION GROUPS ARE EMPLOYED, BY GRADE STRUCTURE

(Based on total employment in establishment)

T ! ; N Structure o

~ Techneilocupationgrowp 0 AlEWAS g ade only) Mlti-prade
All technical occupations &12 333 1,710
Draftsmen 201 64 874
Structural design technicians and related specialists 381 106 589
Electro and mechanicai engineering technicians 2,939 1,465 4,081
Mathematics technicians 5,997 6,724 2,906
Physical science technicians 1,052 793 1,770
Bioiogical, medical, dental, and related science technicians 445 108 1,213
Industrial engineering technicians and related specialists 2,004 809 4,441
Civil engineering and construction techaicians and related specialists 182 71 1,305
Sales and service technicians 107 113 35
Technicial writing and illustration specialists 649 181 2,391
Safety and sanitation inspectors and related specialists 1,319 439 1,691
Product testing and inspection specialists 871 393 1,845
Data-processing systems analysis and programreing specialists 1,341 455 3,486
f Airway tower specialists and flight dispatchers 760 1,067 709
Broadcasting, motion picture, and recording studio specialists 182 143 2,911
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Table 18. NUMBER OF PERSONS WITH SUPERVISORY FUNCTIONS
IN EACH TECHNICAL OCCUPATION GROUP

__Supervisory functions

. ¥
Technical ocupation group - Total 1 __With ___J Without
. Number | Percent | Number Percent |  Number Percent
All technical occupations ‘ 148,684 100.0 26,539 17.8 122,145 82.2
Draftsmen ‘ 20,972 100.0 2,656 12.7 18,316 87.3
Structural design technicians 2,516 100.0 1,004 399 1,512 60.1
. Electro and mechanical engineering
techniciany j 42,031 100.0 6,706 16.0 35,325 84.0
Ficld: :
Electronic ‘ 10,791 100.0 1,460 13.5 9,331 86.5
- Electrical : 8,794 100.0 1,236 14.1 7,558 85.9
Mcchanical 8,461 100.0 1,568 18.5 6,893 81.5
Electro-mechanical : 13,985 100.0 2,442 17.5 11,543 82.5
Function:
Design ! 7,689 | 1000 1,765 23.0 5,924 77.0
Development : 11,936 100.0 2,241 18.8 9,695 81.2
Troubleshooting 22,406 100.0 2,700 12.1 19,706 87.9
Mathematics technicians 831 100.0 99 119 732 88.1
Physical science technicians | 8,969 100.0 1,145 12.8 7,824 87.2
Biological, medical, dental, and !
related science technicians ; 25,445 100.0 3,601 14.2 21,844 85.8
Industrial engincering technicians ‘
and related specialists 6,901 100.0 1,231 17.8 5,670 82.2
Civil engincering and construction
technicians and specialists 13,464 100.0 5,572 41.4 7,892 58.6
Sales and service technicians 1,932 100.0 260 13.5 1,672 86.5
Technicial writing and illustration
specialists 3,034 100.0 581 19.1 2,453 809
Safety and sanitation inspectors {
and related specialists 4,084 100.0 679 16.6 3,405 834
Product testing and inspection ‘
specialists 5 8,059 100.0 839 10.4 7,220 89.6
Data-processing systems analysis |
and programming specialists 6,153 100.0 1,554 25.3 4,599 74.7
Airway tower specialists and |
flight dispatchers | 1,373 100.0 150 10.9 1,233 89.1
Broadcasting, motion picture. and j ‘
recording studio specialists ' 2,920 100.0 462 15.8 2,458 84.2
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Table 21. NUMBER OF UNION MEMBERS

g — — = s o

IN EACH DETAILED TECHNICAL OCCUPATION

e

Covered b
Technical occupation eI:]l;l)ll%l;‘éfl ,m!!nio!!,garsséﬂ!!,m,
Number | Percent
All technical occupations 148,684 25,799 17.4
I. Draftsmen 20,972 2,377 11.3
A. Architectural and structural 6,294 191 3.0
1. Construction 5973 180 3.0
. a. Architectural 3,308 1 “
b. Structural : 1,955 139 7.1
¢. Combination: architectural and structural | 510 40 78
2. Aircraft structures 105 8 7.6
» 3. Ship structures 216 3 1.4
B. Electrical-electronic 2.301 872 570
1. Construction 684 354 5L
2. Other 1,617 518 32,0
C. Mechanical 6.526 681 104
1. Construction 1,020 97 9.5
2. Other 5,506 584 10.6
D. Electro-mechanical 3,767 560 14.9
1. Construction 211 112 53.1
2. Other 3,556 448 12.6
E. Highway, street and related construction 270 —_ —_
F. Map, topographical, and geological 592 42 7.1
G. Plant layout 422 10 2.4
H. General draftsmen 661 21 3.2
I. Draftsmen n.e.c. 139 —_ —_—
IL. Structural design technicians and related specialists 2,516 82 3.3
A. Construction 2,004 76 3.8
1. Architectural 349 — —_—
2. Structural 337 72 21.4
3. Combindtion: architectural and strectural 7. — —_—
4. FElectrical 186 —_ —_—
5. Mechanical 467 2 0.4
6. Combination: electrical and mechunical 162 — —_—
7. Higl-vay, street, and related construction n.c.c. 76 — —_
8. General construction 356 2 0.6
B. Aircraft structure 427 6 1.4
1. Desien 261 — —_
2. Lofting 166 6 3.6
C. Ship strusture 85 — —
1. Design 28 —_ —
2. Lofting 57 —_ —_—
- III. Electro and mechanical engineering technicians 42,031 13,688 326
A. Field 42,031 13,688 32.6
1. Electronic 10,791 3,020 28.0
2. Electrical 3,618 1,433 39.6
" 3. Electronic-electrical 5,176 2,258 43.6
4. Mechanical 8,461 1,614 19.1
5. Electro-mechanical 13,985 5,363 38.3
B. Function 42,031 13,688 32,6
1. Design 7,689 1,040 13.5
2. Development 6,803 1,297 19.1
3. Installation 458 79 17.2
4. Troubleshooting and related functions 18,880 8,515 45.1
5. Combination of design and development 1,392 71 5.1
6. Combination of design and/or development and

installing and/or troubleshooting 3,741 1,190 31.8
7. Combination of installing and troubleshooting 3,068 1,496 48.8
IV. Mathematics technicians 831 195 23.5

| Continued
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Table 21. NUMBER OF UNION MEMBERS IN EACH DETAILED TECHNICAL OCCUPATION

R R e P

| (‘dvered by

Technical occupation Number _...union agreement
emgloyed Number | Percent
V. Physical science technicians 8,969 925 10.3
A. Themical and related 5,162 710 138
1. Pharmaceuticals 363 138 38.0
2. Fuels 338 25 7.4
3. Beverages and other food products 478 26 54
4. Industrial and other cheiicals 3,983 521 13.1
B. Metallurgical and related 987 168 17.0
C. Physics-che.nical 1,638 3 0.2
D. Physice, radiation, and nuclear 761 19 2.5
E. Mecteorology 185 -_— —_
F. Minerals and soil 140 —_ —_
G. Other 96 25 26.0
VI. Biological, medical, dental, and related science techniciins 25,445 776 3.0
A. Agricultural and related 340 —_ o
B. Biological and medical laboratory 9,898 569 5.7
1. Bacteriology (microbiology) 727 103 14.2
2. Biochemistry 837 143 17.1
3. Tissue (histology) 428 46 10.7
4. Cytology 122 36 29.5
5. Hematology 617 40 6.5
6. Blood bank 380 24 6.3
7. Serology 106 3 2.8
8. General and other 6,681 174 2.6
C. General medical assistants, doctor’s office
(other than nurse or secretary) 1,114 15 1.3
D. X-ray and related equipment technicians 3,013 95 3.2
E. Other medical technicians 1,801 71 3.9
1. Electrocardiograph 548 22 4.0
2. FElectroencephalograph 159 4 2.5
3. Inhalation therapy 153 7 4.6
4. Other 941 38 4.0
F. Therapists 1,883 8 04
1. Physical 1,003 8 0.8
2. Occupational, recreational, and other 880 _— —_
G. Medical record librarians 347 6 1.7
H. Dental laboratory technicians 2,844 6 0.2
1. Ceramists 216 —_ -—
2. Dental mechanics 2,628 6 0.2
I. Dental hygienists 1,874 3 0.2
J. Dental assistants 2,331 3 C.1
VIL Industrial engineering technicians and related specialists 6,901 496 7.2
A. Industrial engineering technicians 2,224 247 11.1
1. Time and motion study men and standards setters 1,104 96 8.7
2. Industrial process methods men 825 144 17.5
3. General 295 7 2.4
B. Quality controi and reliability technicians 1,279 35 2.7
C. Production planners, estimators, and related specialists 2,918 213 7.3
1. Production planners 993 31 31
2. Production cost estimators 395 51 12,9
3. Production schedulers, coordinators, and expediters 515 108 21.0
4. Parts, equipment, and materials estimators,
standardizers, coordinators and catalogers 623 10 1.6
§. General 392 13 33
D. Equipment specialists 480 1 0.2
1. Electro equipment and systems 132 —_ —_
2. Industrial machinery, equipment, and tools 39 1 2.6
3. Ship and marine equipment 57 — —
4. Aircraft, missiles, and automotive equipment 26 — —_
§. Ordnance 44 —_ —_
6. General and other 182 — —_—
' Continued
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Table 21. NUMBER OF UNION MEMBERS IN EACH

Technical occupation

VHI. Civil engincering and construction technicians
and specialists
A. Surveyors and related specialists
1, Surveyors
2. Instrumentnien
3, General and other
B. Civil enginecring and construction technicians
1, Buildings
2. Highway, street, and other heavy construction
3. General and other
C, Construction inspectors
1. Building structures
2. Flectrical and mechanical equipment
3. Plumbing
1. Heating, air conditioning and related equipment
S. General and other
D. Construction specification writers and cost estimators
1. Specification writers
a. Architecturai and structural
b. Mechanical and electrical
¢. Highway, street, and related construction
2. Cost estimators
a. Arcaitectur:l and structural
b. Mechanici! and electrical
c. Highway, street, and related construction
d. General

»

3. Combination: specification writers and cost estimators

a. Architectural and structural

b. Mechanical and electrical

¢. Highway, street, and related construction
d. General and other

IX. Sales and service technicians
X. Technical writing and illustration specialists

A. Technical writers and related specialists

1. Technical writers and editors

2. Specifications writers, other than construction
B. Technical illustrators
C. General and other

XI. Safety and sanitation inspectors and related specialists

A. Industrial safety and fire prevention
B. Sanitation
C. Air Safety

XII. Product testing and inspection specialists

A. Instruments, meters, and related equipment
1. Testing, measuring, and control instruments
a. Electronic-electrical
b. Generai and other n.c.c.
2. Optical and photographic
3. Water, electric, and gas meters
4. Weights and measures
B. Machinery, transportation and other metal equipment,
and appliances n.e.c.
1. Industrial machinery and equipment
a. Electronic-electrical
b. General and other n.e.c.
2. Aircraft equipment
3. Automotive equipment
4. Office equipment

| Covered by

DETAILED TECHNICAL OCCUPATION

99

onpraver) | _union agreement
i Number | Pcrccnt‘
|
13464 1276 | 95
2381 383 | 16.1
L7119 | 102
1,007 244 | 242
203 | 20 | 99
493. 513 104
% 1765 246 | 139
983 ! 221 - 225
| 2,184 | 46 2.1
f 2804 | 111 4.0
L 1,126 { — —
| 498 ] 15 3.0
214 _— —
: s4 | 1 1.9
; 912 95 10.4
‘ 3,347 269 8.0
3 117 19 16.2
| 72 — —
i 25 [ - —_
| 20 19 95.0
i 2,898 87 3.0
é 1,426 22 1.5
841 32 2.8
361 33 9.1
270 —_ —
332 163 49.1
; 92 4 4.3
| 161 159 98.8
1 64 —_ —
15 —_ —
1,932 78 1.4
3,034 111 3.7
1,906 91 4.8
1,669 87 52
237 4 1.7
1,082 20 1.8
g 46 — _
! 4,084 9 0.2
2,253 7 0.3
1,771 2 0.1
60 — —
8,059 3,343 41.5
2,335 1,392 59.6
1,958 1,343 68.6
| 1,659 1,200 72.3
| 299 | 143 47.8
145 35 24.1
64 14 21.9
168 — —_
2,762 1,442 52.2
755 401 | 531
362 |, 239 | 66.0
393 162 412
998 619 62.0
152 81 53.3
139 7 5.0
Continued




Table 21. NUMBER OF UNION MEMBERS IN EACH DETAILED TECHNICAL OCCUP

ATION

Technical occupation

XII. Product testing and inspection specialists (continued)

5. Houscheld appliances
6. Military equipment
7. Metal castings, machined parts, and related
materials
C. Chemical and other nonmetal products n.e.c.
1. Chemical and related products
a. Chemical and petroleum
b. Other
2. Construction materials
3. Paper and related products
a. Paper and pulp
b. Wood and other
4. Rubber and plastic products
§. Textiles and related products
a. Cloth
b. Other
6. Other
D. Food and agricultural products
1. Milk and milk products
2. General and other
E. Industrial X-ray and related processes
1. Industrial X-ray and radiography
2. General and other
F. General and other

XIII. Data-processing systems analysis and programming specialists

A. Systems anaiysts
B. Programmers
1. Business and accounting
2. Engineering and scientific
3. Combination: business and engineering
C. Combination: systems analysis and programming
D. Project planners

XIV. Airway tower specialists and flight dispatchers

A. Airway tower specialists
B. Flight dispatchers

XV. Broadcasting, motion picture, and recording studio specialists

>

e R

Studio technicians
Technical directors
Light
Audio and acoustics
Sound effects
Video control
Recording
Studio field
General
B. Video tape and kinescope technicians
C. Equipment and maintenance technicians
1. Transmitter
2. Transmission
3. Maintenance
4. General

Number
employed

112
86

520
1,926
846
377
469
216
318
239
76
166
314
170
144
69
563
307
256
308
223
85
165

6,153

1,875
3,205
2,301
553
351
936
137

1,373

1,145
228

2,920

1,521
96

87
194
61
36
234
713
100
194
1,205
431
111
315
348

Covered by
__ union agreement

Number | Percent

20

208

208
2,237

1,230
89
84

124
55
36

136

645
61

192

815

131

110

299

275

35.7

56.5
19.3
215

8.2
322

1.9
55.6
73.2

1.6
29
8.7
5.5
3.3
8.2
23.7
8.1
64.7
20.0

0.8

1.3
0.9
4.2

0.5

15.1

91.2
76.6

80.9
92.7
96.6
63.9
90.2
100.0
58.1
90.5
61.0
99.0
67.6
30.4
99.1
94.9
79.0

u Less than 0.05 of a percent.
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Table 27, NUMBER OF VACANCIES REPORTED IN EACH 'I'ECHNICAI. OCCUPATION, BY GRADE
B Nonsupervnsory gmdes o
Super- | T Multi-grade
Tochnionl Gootrmafl All P, < S
Fechnical oecupation grades ;’:*&2{ ernlﬁlec Lowest Middle Highest
- only grades grades grades
All technical oceupations 4,562 67 2,985 843 241 426
I. Draftsmen 672 s 1 459 89 43 76
A. Architectural and structural 227 —_ 163 24 15 25
1. Construction 218 — 154 24 15 25
. Architectural ‘ 130 —_— 83 22 9 16
b. Structural | 78 — # a7 2 1 8
¢. Combination: architectural and structural 41 10 - | 4 — s 1
2. Aircraft structures ;‘ — —_— — — — —
3. Ship structures | 9 —_— 9 —_ —_ —_
B. Electrical-electronic 64 — 52 4 s 3
1. Construction 5 — 1 1 2 1
2. Other 59 -— §1 3 3 2
C. Mechanical 210 4 126 37 17 26
1. Construction 29 —_— 20 5 1 3
2. Other 181 4 106 32 16 23
D. Electro-mechanical 78 —_— 46 7 5 20
1. Construction 11 — 4 —_ — 7
2. Other 67 — 42 7 5 13
E. Highway, street, and related construction 43 —_ o 6 — —_
F. Map, topegraphical, and geological 18 —_ 14 2 — 2
G. Plant layout 4 1 3 —_ — —
H. General draftsmen 27 —_ 18 8 1 —_—
I. Draftsmen n.c.c. 1 — —_ 1 — —_
IL Structural design technicians and related specialists 46 — 23 15 4 4
A. Construction 45 —_ 22 15 4 4
1. Architectural 19 — 8 8 3 —_
2. Structural 3 — — 1 1 1
3. Combination: architectural and structural —_ —_ —_ — — -_—
4. Electrical 11 —_ ! — — —_
5. Mechanical 2 —_ 2 —_ —_ —_
6. Combination: electrical and mechanical 7 — 1 4 —_ 2
7. Highway, street, and related construction n.e.c. — — —_ —_— —
8. General construction 3 —_ — 2 — 1
B. Aircraft structure 1 1 —_ — —_—
1. Design —_ — —_ —_ —_—
2. Lofting 1 — 1 — —_ —
C. Ship structure —_ — — — —
1. Design — — — _— —
2. Lofting —_ — — — — — .
IIL Electro and mechanical engineering technicians 1,411 5 1,156 155 20 75
A. Field 1,411 5 1,156 155 20 75
1. Electronic 505 1 408 56 7 33 .
2. FElectrical 52 1 29 14 5 3
3. Electronic-electrical 88 — 80 4 — 4
4. Mechanical 213 1 156 38 4 14
5. Electro-mechanical 553 2 483 43 4 21
B. Function 1,411 5 1,156 155 20 75
1. Design 168 4 127 26 1 10
2. Development 359 —_ 239 57 17 46
3. Troubleshooting 884 1 790 72 2 19
IV. Mathematics technicians 2 — — 2 —_— —_
V. Physical science technicians 111 4 38 29 21 19
A. Chemical and related 82 —_ 30 17 18 17
1. Pharmaceuticals 8 —_ 6 1 —_ 1
2. Fuels — — —_ — — —
3. Beverages and other food products 7 —_ 1 4 —_ 2
4. Industrml and other chemicals 67 —_ 23 12 18 14

Continued




Table 27. NUMBER OF VACANCIES REPORTED IN EACH TECHNICAL OCCUPATION, BY GRADE

' S __ Nonsupervisory grades
| ‘per‘
Al

. ot Multi-grade
o ati " ovisory ! Single — o o— T -
Technical occupation grades ;;:.‘33; ! gm{f‘le Lowest Middle @ Highest
}i ' only grades | grades  grades
V. Physical science technicians (continued)
B. Moetalturgical and related 1 e 1 - - -
C. Physics-chemical 10 - h § 4 — 1
. D. Phytics, radiation, and nuclear 9 — 1 7 | - 1
E. Meteorology 6 4 — - 2 -
F. Mincrals and soil 2 - - 1 1 —
G, Other 1 - e — —
. ! i ! ,
VI. Biological, medical, dental, and related science ’, | “
technicians S 1,037 24 706 191 2 84
A. Agricultural and related [ 8 — 3 3 - 2
B. Biological and medical laboratory | 83 8 204 97 20 54
1. Bacteriology (microbiology) ’ KK 4 11 7 5 6
2. Biochemistry ‘ K} _— 10 1t 6 11
3. Tissue Chistology) \“ 10 —_ 5 4 —_ 1
4. Cytology 41‘ 14 — 3 6 | 2 3
5. Hematology ‘ i8 —_ 11 H 7 — —
6. Blood bank | 14 —_ 8 4 1 1
7. Serology b 4 —_ 4 | -— —_ —_
8. General and other 282 | 4 152 58 6 32
C. Genceral medical assistants, doctor’s office (other N ] ‘ j
than nurse or secretary) ! — — — ] — - —_
D. X-ray and related equipment technicians | 76 3 28 41 1 | 3
E. Other medical technicians ; 53 1 4 5 1 2
1. Electrocardiograph ;j 9 1 6 —_ 1 1
2. Electroencephalograph I 6 —_— 5 1 - | _—
3. Inhalation therapy ‘ 7 —_ 6 ' 1 —_— —_
4. Other Lomn — 27 H 3, — 1
F. Therapists b 264 12 211 | 32 4 | 5
1. Physical 133 5 114 f 11 ; 1 2
2. Occupational, recreational, and other : 131 7 97 | 21 3 ! 3
G. Medical record librarians : 16 —— 9 s | 1
H. Dental laboratory technicians j 132 — 105 6 4 17
1. Ceramists 4 10 —_— 6 - | 4 —_
2. Dental mechanics | 122 —_ 99 6 | - . 17
I. Dental hygicnists i 47 0 - 45 1 1 . -
J. Dental assistants ‘ 8 1 — 4‘1 57 1 11 — —
‘ i . ] !
VII. Industrial engineering technicians and related ! £ “; '
. specialists 94 6 | 49 | 14 . 16 I 9
A. Industrial engineering technicians : 34 —_ ‘ 16 11 3 5 4
1. Time and motion study men and standards setters | 20 ¢ — 12 6 = 2
. 2. Industrial process methods men | 2z . = 2 5 3 2
3. General ! 2 1 - 2 —_ — —
B. Quality control and reliability technicians l 13 3 6 — 3 ! 1
C. Production planners, estimators, and related , i 1" ﬁ
specialists 41 @ — 26 3 g8 4
1. Production planners 10 — 6 - | 4 —_
2. Production cost estimators | 12 — 12 — ! —_ —_
3. Production schedulers, coordinators, and ‘ | , :
expediters s @ - 5 —_ —_ —_
4. Parts, equipment, and materials estimators, 1 ‘
standardizers, coordinators, and catalogers 6 | — 3 3 — —_
5. General 8 — —_ — 4 4
D. Equipment specialists 6 3 1 — 2 -—
1. Electro equipment and systems - | = — — — —
2. Industrial machinery, equipment, and tools 1 — 1 —_ — —
3. Ship and marine equipment —_ —_ —_ —_ —
4. Aircraft, missiles, and automotive equipment —_ — —_ —_ —_ —
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Table 27. NUMBER OF VACANCIES REPORTED IN EACH TE

Technical oceupation

VIL Industriyl eaginecting technivians and relgted
spedtalists teontinued)
8. Ordnunce
6. Gienerul and other

VL Civil engineering and construction technicians und

specialists
Ao Surveyors and related specialists
L. Survevors
2. Instrumentmen
A Generul and other
B. Civil engineering and construction technicians
1. Buildingy
2. Highway, street, and other heavy construction
3. General and other
C. Construction inspectors
1. Building structures
2. Electrical and mechanicul equipment
d. Plumbing
+. Heating, air conditioning, and related equipment
8. General and other
D. Censtruction specification writers and cost
estimators

1. Specification writers

4. Architectural and structural

b. Mechanical and electrical

¢. Highway, strect, and related construction
2. Cust estimators

i Architectural and structural

b. Mechanical and clectrical

¢. Highway, street, and related construction

d. General

3. Combination: specification writers and cost
estimators

a. Architectural and structural

b, Mechanical and electrical

¢. Highway, street, and related construction
d. General and other

IX. Sales and service technicians
X. Technical writing and illustration specialists
A. Technical writers and related specialists
1. "Technical writers and editors
2. Specifications writers, other than construction

B. Technical illustrators
C. General and other

XI. Sufety and sanitation inspectors and related
specialists
A. Industrial safety and fire prevention
B. Sunitation
C. Air safety
XII. Product testing and inspection specialists

A. Instruments, meters, and related equipment
1. Testing, measuring, and control instruments
. Electronic-electricul
b. General and other n.e.c.
. Optical and photographic
- Water, electric, and gas meters
. Weights and measures

W

CHNICAL OCCUPATION, BY GRADE

J;’ . Nonswpervisory grades
An | Super. Single - Multigrade "
grades g,'“?,?; © o grade . Lowest Middle = Highest
onl | grades | grades grades
| T A AR o —
s 3 - — 2 -

574 ! 289 M4 s gy

M — a 2 -

15 - o B B T -

9 - 7 1

27 1 102 M 3 69

5 — — 4 —_ 1
S 240 - 71 67 . 34 | 68
. - - 14 6L 24 g3
w‘ 36 —_— 7 22 | —_ 7

a8 — - 21 23 1

i 3 ; _— ! 1 ! 1 ! _— C, 1

T T A B A
; 27 0 - 6 | 16 1 f! 4
151 - 142 AR - 2
1 ; — 1 - —_ ! —
1 1 T

— — —_— —_— -, =

150 | — 141 T = 2

60 — s§ 2 = -

49 —_ 43 4 - 2

2 _ ) T
a 24 — 19 1 -
! l7 ‘.;
¢ v— — y — ' — : — : « 2

27 27 t -
S T 2N 2 1 10 | 6 |
S I A T

70 1 52 7 4 6
| 15 —_ 1 S 1
| 2 — 2 I 3| 2 1
! —_— 5 —_— —_— ‘ —_— —_— —_—

| |

IS4 0 1 | 23 | g | g 24

! i j
o o2 17 1 75 ’ 6 10
“4 9 6 | 13 1 2 | g4
} ' !

— — I e N A
ons o1 8 24 } 4 i 8
* 13 7 — 5 8 | -
T = s g Lz
: 3 R 1 2 - -
.: 4 i -_ 4 -_— / ’ —_—

$ 0 - - 4 Z B
L e N |-
' Continued
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Technical occupation

<

XIL Prodact testing and inspection specialists (continued)

B. Muchinery, transportation and other metal
equipment, and appliances n.e.c.

L. Industiial machinery and equipment
a. Electronie-electricul
b. General and other n.e.c.
2. Aircraft equipment
3. Automaotive equipment
. Ofice equipment
. Household appliances
. Militury equipment
. Metal castings, machined parts, and related
materials
C. Chemical and other nonmetal products n.c.c.
1. Chemical and related products
a. Chemical and petroleum
b. Other
2. Construction materials
3. Puner and related products
a. Paper and pulp
b. Wood and other
4. Rubtber and plastic products
5. Textiles and related products
a. Cloth
b. Other
6. Other
D. Food and agricultural products
1. Milk and milk products
2. General and other
E. Industiial X-ray and related processes
1. Industrial X-ray and radiography
2. General and other
F. General and other

W N

~3 A

XII. Data-processing systems analysis and programming
specialists

A. Systems analysts
B. Programmers
1. Business and accounting
2. Enginecering and scientific
3. Combination: business and engincering
C. Combination: systems analysis and programming
D. Project planners

XIV. Airway tower specialists and flight dispatchers

A. Airway tower specialists
B. Flight dispatchers

XV. Broadcasting, motion picture, and recording studio
specialists

A. Studio technicians

1. Technical directors
Light
Audio and acoustics
Sound effects
Video control
Recording
Studio field
General

XN AL WP

All
grades

nla\auolnual l l-‘ﬂ l l\o

192

139
93
17
29

| |

1

<

N I T A (S

i Super-
Yisor
grades

Table 27. NUMBER OF VACANCIES REPORTED IN EACH TECHNICAL OCCUPATION, BY GRADE
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Table 27. NUMBER OF VACANCIES REPORTED IN EACH TECHNICAL OCCUPATION, BY GRADE

Nonsupervisory grades

S , All Super- Singls - Multi-grade
1y nl " W R ¥ . » ) ‘ » g - ‘ . R
fechnical oecupation grades E:\?I?s grade | Lowest Middle - Highest
only grades grades grades

XV. Broadeasting, motion picture, and revording studio
specialists (continued)

B. Video tape and hinescope technicians
C. Equipment and maintenance techniciuns
1. Transmitter
2. Transmission
3. Maintenance
4. General
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TO FIELD AND FUNCTION, BY GRADE

(Percent distribution of persons in technical occupations)

R T e S
r Table 29. METHND OF OBTAINING ELECTRO AND MECHANICAL ENGINEERING TECHNICIANS IN RELATION

93

W Nonsupervisory grades .
: . All Super- ‘ incle Mulierads " sysem
Field by function visory | Single .. ... Mului-grade S
grades grades | grade | Lowest  Middle ! Highest | noi d
! only 4‘ grades | grades | grades ireporc
O S S . | , | i | e e
All fields 42,031 2,088 20,087 | 6,185 3,193 : 6,992 | 3,486
Percent distribution, total 100.0 1000  100.0 | 100.0 100.0 100.0 . 100.0
Recruited from outside the firm 42.1 8.3 564 ' S1.5 225 21.7 21.8 |
Upgraded with organized training 10.0 1.8 17.3 3.3 | 64 40 | 0.2
Upgraded without organized training j 47.9 89.9 26.3 | 45.2 71.1 74.3 78.0
Design 7.689 325 2570 ¢ 1,789 | 1,017 1,931 57
Percent distribution, total ~ 1000 © 1000 | 1000 . 100.0 100.0 100.0 100.0
Recruited from outside the firm ‘ 358  26.5 653 | 319 12,9 14.5 15.8
Upgraded with organized training ‘ 33 49 4.0 32 4.4 1.6 —_
Upgraded without organized training 60.9 68.6 30.7 649 | 82.7 83.9 84.2
Development i 11,936 415 | 4,892 1,639 ' 1,176 2,130 1,684
Percent distribution. total ' 1000 1000 ¢ 1000 | 1000 1000 100.0 100.0
Recruited from outside the firm 40.6 11.1 46.1 | 663 | 338 29.3 26.0
Upgraded with organized training 4.8 34 8.0 21 3.7 3.9 —_
Upgraded without organized training 54.6 85.5 459 | 316 | 625 ! 66.8 74.0
Troubleshooting L 22406 ¢ 1348 12.625 2,757 | 1,000 2,931 1,745
Percent distribution, total » 1000 | 1000 - 100.0 100.0 100.0 100.0 100.0 |
Recruited from outside the firm ‘ 44.9 | 3.1 58.4 | 55.6 19.2 20.8 17.9 |
Upgraded with organized training | 152 | 06 | 23.7 4.0 | 114 58 0.3 ]
Upgraded without organized training 399 | 963 179 | 404 | 694 | 734 | 818 1
Electronic - 10,791 552 3,906 1,723 887 2,225 1,498
Percent distribution, total : 1000 . 100.0 100.0 100.0 100.0 100.0 100.0
Recruited from outside the firm : 455 | 56 70.4 58.6 29.5 25.6 19.6
Upgraded with organized training 2.7 2./ 0.6 4.5 12.9 2.9 —_
Upgraded without organized training 51.8 91.7 29.0 36.9 57.6 71.5 80.4
Design 489 2 101 149 46 191 —
Percent distribution, total 100.0 100.0 100.0 100.0 100.0 100.0 —_
Recruited from outside the firm 31.1 — 73.3 51.0 — 1.0 —_
Upgraded with organized training 2.5 —_ —_ 8.1 — —_ —
Upgraded without organized training 66.4 100.0 26.7 40.9 100.0 99.0 —
Development . 4,873 156 1,778 570 472 921 976
Percent distribution, total | 100.0 100.0 100.0 100.0 100.0 100.0 1060.0
- Recruited from outside the firm 46.5 7.1 58.6 67.9 38.1 41.0 27.3
Upgraded with organized training 24 7.1 0.6 —_ 8.3 6.0 —_
Upgraded without organized training 51.1 85.8 40.8 32.1 53.6 53.0 72.7
- Troubleshooting 5,429 394 2,027 1,004 369 1,113 522
Percent distribution, total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Recruited from outside the firm 46.0 5.1 80.6 54.4 22.2 17.0 54
Upgraded with organized training 31 1.0 0.7 6.5 20.3 0.9 —_—
Upgraded without organized training 509 93.9 18.7 39.1 57.5 82.1 94.6
P Electrical 8,794 361 } 4,468 1.487 687 1,388 403
! Percent distribution, total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Recruited from outside the firm 33.5 53 38.5 51.8 24.0 14.8 16.6
Upgraded with organized training ; 204 0.6 37.8 1.3 0.7 5.7 —
Upgraded without organized training ‘ 46.1 94.1 23.7 46.9 75.3 79.5 834
|
Design C 1,006 31 165 302 207 298 3
Percent distribution, total 1 100.0 | 100.0 100.0 100.0 100.0 100.0 100.0
Recruited from outside the firm 25.7 12.9 61.9 28.5 14.0 12.8 —
Upgraded with organized training ‘ 0.8 —_ 4.8 _— — —_ —_
Upgraded without organized training 73.5 87.1 333 ¢ 715 | 8.0 | 872 100.0
Continued




Table 29. METHOD OF OBTAINING ELECTRO AND MECHANICAL ENGINEERING TECHNICIANS IN RELATION
TO FIELD AND FUNCTION, BY GRADE

(Percent distribution of persons in technical occupations)

{ o )

Nonsupervisory grades

Super- Grading
Field by function All visory ' Single Multi-grade ;| System
grades  orades « grade | Towest | Middle | Highost oried
. only grades grades | grades  ToPOr

Electrical (continued) i
Development 2,497 47 ! 1,222 350 253 405 220
Percent distribution, total 100.0 100.0 ! 100.0 ! 1000 100.0 100.0 100.0
Recruited from outside the firm 39.8 43 | 381 | 711 39.9 30.9 23.2
Upgraded with organized training 15.1 - 29.9 2.3 — 0.7 —
Upgraded without organized training 45.1 | 95.7 32.0 26.6 60.1 68.4 76.8
Troubleshooting [ 5,291 283 | 3,081 835 227 635 180
Percent distribution, total ’ 100.0 ‘ 100.0 ; 100.0 100.0 100.0 100.0 100.0
Recruited from outside the firm | 32.1 | 4.6 | 37.5 52.0 15.4 6.3 8.9
Upgraded with organized training I 26.6 0.7 42.6 1.4 2.2 11.1 —
Upgraded without organized training i 41.3 947 199 46.6 82.4 82.6 91.1
Mechanical l 8,461 | 326 , 3,783 1,471 814 1,643 424
Percent distribution, total J 1000 ' 100.0 100.0 100.0 100.0 100.0 100.0
Recruited from outside the firm ‘ 14.1 | 25.5 62.5 52.5 19.2 15.9 21.7
Upgraded with organized training | 39 | 58 4.0 3.9 5.5 3.0 14
Upgraded without organized training 520 ! 68.7 33.5 43.6 75.3 81.1 76.9

{

Design 4450 203 1,950 772 464 1,007 54
Percent distribution, total 100.0 | 100.0 100.0 100.0 100.0 100.0 100.0
Recruited from outside the firm 43,9 355 68.7 39.8 17.5 14.5 16.7
Upgraded with organized training 34 7.9 1.5 39 9.7 29 —_
Upgraded without organized training 52.7 56.6 29.8 56.3 72.8 82.6 83.3
Development 2.092 63 850 383 231 341 224
Percent distribution, total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Recruited from outside the firm 42.3 14.3 57.0 60.9 20.3 18.8 214
Upgraded with organized training 3.0 4.8 1.4 7.0 — 5.9 —
Upgraded without organized training 54.7 80.9 41.6 32.1 79.7 75.3 78.6
Troubleshooting 1,919 60 983 316 119 295 146
Percent distribution, total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Recruited from outside the firm 46.4 3.3 55.0 73.7 23.5 17.6 24.0
Upgraded with organized training 59 — 11.0 — —_ — 4.1
Upgraded without organized training 47.7 96.7 34.0 26.3 76.5 82.4 71.9
Electro-mechanical 13,985 849 7,930 1,504 805 1,736 1,161
Percent distribution, total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Recruiied from outside the firm 43.5 4.8 56.5 42.4 17.0 27.5 26.4
Upgraded with organized training 12.9 0.2 204 33 4.8 52 —
Upgraded without organized training 43.6 95.0 23.1 54.3 78.2 67.3 73.6
Des:gn 1,744 89 354 566 300 435 —_
Percent distribution, total 100.0 100.0 100.0 100.0 100.0 100.0 —
Recruited from outside the firm 223 11.2 46.0 17.8 7.0 21.6 —_
Upgraded with organized training 4.6 — 18.4 2.7 — 0.2 —
Upgraded without organized training 73.1 88.8 35.6 79.5 93.0 78.2 —
Development | 2474 149 1,042 336 220 463 264
Percent distribution, total ‘ 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Recruited from outside the firm 28.6 16.1 25.6 64.6 314 12.5 27.3
Upegraded with organized training 0.5 —_ 0.2 — 2.3 1.3 —_
Upgraded without organized training 70.9 83.9 74.2 354 66.3 86.2 72.7
Troubleshooting 9,767 611 6,534 602 285 838 897
Percent distribution, total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Recruited from outside the firm 51.0 1.1 62.0 53.0 16.5 38.8 26.1
Upgraded with organized training 17.5 0.3 23.8 5.6 119 9.9 _—
Upgraded without organized training 31.5 98.6 14.2 41.4 71.6 513 73.9
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Table 32, GRADUATES OF COLLEGE AND TECHNICAL INSTITUTES AS A PERCENT OF PERSONS IN
EACH TECHNICAL OCCUPATION GROUP, BY GRADE

' "_'_Nonsuperivfs'br:.; grades

Moliieene | Grading
Super- . Multi-grade e
‘Technical occupation group All visory | Single | S grace | system

grades | prages | grade ‘ iddle | Highest | 1ot
e only | prades | brades | aranest |reported
A. College graduates
All technical occupations 129 212 | 136 10.4 12.6 13.7 34
Draftsmen 9.2 224 10.3 52 6.6 9.7 07
Structural design technicians and related specialists 26.3 14.2 29.9 14.5 41.0 26.1 —
Electro and mechanical engineering technicians 22 19 20 1.7 33 34 0.3
Mathematics technicians 30.8 28.3 520 0.8 0.0 35 1.9
Physical science technicians 11.2 9.0 22.1 2.7 5.5 10.8 0.0
Biolegcal, medical, dental, and related science techuicians 21.3 43.5 16.6 24.5 45.6 320 2.3
Industrial enginecring technicians and related specialists 8.7 20.5 8.3 50 8.4 11.1 19
Civil enginzering and construction technicians and specialists 13.6 18.7 194 1.5 1.8 8.0 —_
Sales and service technicians 340 | 87 353 21.6 0.0 15.6 —
Technical writing and illustration specialists 28 | 482 22,5 30.0 47.4 453 28.2
Safety and sanitation inspectors and related specialists 17.2 9.4 13.5 19.3 199 12.7 .
Prcduct testing and inspection specialists 18 | 68 1.5 14 1.8 28 0.0
Data-precessing systems analysis and programming specialists 63.5 66.4 63.6 558 64.3 68.8 68.1
Airway tower specialists and flight dispatchers 1.5 1.6 2.3 19 0.5 1.6 —
Bro:dcasting, motion picture, and recording studio specialists 7.0 119 6.1 8.2 0.0 3.2 —_
B. Technical institute graduates

All technical occupations 28.5 279 28.2 259 311 319 249
Draftsmen 339 336 38.3 25.5 26.3 34.6 17.1
Structural design technicians and related specialists 330 48.2 336 309 4.8 38.5 —_—
Electro and mechanical engineering technicians 30.6 29.3 25.6 334 44.2 40.2 23.8
Mathematics technicians 19.7 239 18.5 14.0 17.6 45.6 16.7
Physical science technicians 359 39.1 324 326 359 326 81.5
Biological, medical, dental, and related science technicians 3.1 319 35.5 28.2 25.6 29.6 22.1
Industrial engineering technicians and related specialists 25.5 32.2 22.2 27.2 343 318 15.3
Civil engineering and construction technicians and specialists 254 31.0 213 27.5 36.9 330 —_—
Sales and service technicians 16.2 4.3 16.9 5.4 0.0 234 —_—
Technical writing and illustration specialists 28.4 20.8 319 30.6 20.4 24.4 27.7
Safety and sanitation inspectors and related specialists 8.0 14.1 13.1 5.1 4.7 5.6 0.0
Product testing and inspection spccialists 10.2 104 11.6 9.1 7.1 104 6.5
Data-processing systems analysis and programming specialists 4.7 3.7 5.6 39 36 2.8 13.5
Airway tower specialists and flight dispatchers 31.0 232 0.8 34.5 36.8 36.9 —_
Broadcasting, motion picture, and recording studio specialists 50.8 59.5 47.7 530 0.0 75.8 -

% Not compuied because of small number involved.
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Table 33. GRADUATES OF COLLEGES AND TECHNICAL INSTITUTES AS A PERCENT OF ELECTRO AND
MECHANICAL ENGINEERING TECHNICIANS IN RELATION TO FIELD AND FUNCTION, BY GRADE
C Super-y .. . | “Multi-grade | rdding
Field by function A‘]ll 1 visory /| Single | S sy::)ctm
Brades | orades | grade | Lowest | Middle | Highest renorted
- only | grades | grades | grades | p
A. Colleg: graduates
Allfields 2?.L 9 . 20, 17 33 | 34 1 03
Design 72 1 80 | 64 | S4 | 92 88 | 18 -
Development 18 | 24 1 31 05 0.9 LS |03
Troubleshooting 0.6 0.2 0.7 0.1 0.2 .37 03
Electronic 1.3 1.3 1.6 0.2 0.9 2.4 0.3 .
Design 7 0.0 6.9 | 2.0 0.0 4.2 —
Devclopment 1.5 38 2.1 0.2 1.7 1.8 0.4
Troubleshooting 0.9 0.3 0.9 00 | 0.0 2.6 0.0
Electrical 26 14 | 28 0.9 57 | 32 0.0
Design 9.7 129 5.5 1.6 18.4 12.1 0.0
Development 3.2 0.0 5.6 0.9 0.4 2.0 0.0
Troubleshooting 09 | 04 1.5 0.0 0.0 0.0 0.0
Mechanical 5.0 3.7 4.6 4.2 6.0 7.4 0.5
Design 8.2 4.9 6.9 7.6 10.3 11.3 19
Development 1.8 | 3.2 2.8 08 | 04 1.8 0.4
Troubleshooting 0.8 0.0 1.4 00 | 00 0.3 0.0
Electro-mechanical 0.8 1.8 0.5 1.9 1.2 1.2 0.5
Design 4.0 13.5 4.0 4.2 2.7 2.8 —
Development 1.0 1.3 1.9 0.6 0.0 0.0 0.0
Troubleshooting 0.2 0.2 0.1 0.3 0.7 1.0 0.7
B. Technical institute graduates
All fields 30.6 29.3 25.6 334 44.2 40.2 23.8
Design 33.7 38.8 41.6 311 234 30.8 19.3
Development 43.4 38.3 37.8 46.9 53.9 §3.5 37.6
Troubleshooting 22.7 24.2 17.6 26.8 53.9 36.7 10.5
Electronic 39.6 45.5 38.2 36.4 59.2 48.7 19.6
Design 270 a 46.5 20.8 23.9 220 —
Development 48.0 32.7 41.2 58.8 64.2 70.4 27.5
Troubleshooling 33.2 50.5 35.2 26.1 57.2 354 5.0
Electrical 25.6 19.4 19.8 30.8 394 334 24.6
Design 30.9 25.8 479 29.8 18.8 30.9 .
Development 38.2 31.9 30.4 45.7 47.8 51.9 35.0 N
Troubleshooting 18.6 16.6 14.1 249 48.9 23.6 10.6
Mechanical 335 38.0 36.3 28.0 35.1 32.5 25.7
Design 32.3 39.4 40.7 259 15.5 28.2 14.8 -
Development 36.1 333 34.7 32,6 48.9 33.1 39.7
Troubleshooting 33.6 38.3 28.9 27.5 84.9 46.4 8.2
Electro-mechanical 25.0 19.6 17.5 37.7 40.9 41.9 28.1
Design 40.9 41.6 41.8 41.7 38.7 40.7 —_
Development 45.9 48.3 43.2 44.3 44.1 36.3 75.4
Troubleshooting 16.9 9.3 12.0 30.2 40.7 45.6 14.2

A Not computed because of small number involved.
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Table 40. REQUIREMENT OF POST-HIGH-SCHOOL EDUCATION

IN EACH TECHNICAL OCCUPATION, BY GRADE
I B N@)hs{l’!pe’{visciry grades
Single | - A,Multi-gmde_ -
grade | Lowest h Middle | Highest
only" | grades | grades | grades

Super-
| visory
- grades |

L All
| grades

i

Technicul aceupation growp

A. Percent of persons in technical eceupations whose employers require education beyond high school

All technica! occupations 46.8 44.4 48.1 36.1 52.8 50.9
Draftsmen 400 - 427 40.2 208 43.6 45.0
Structural design technicians and related specialists 564 1 440 524 45.1 903 = 5§93
Electro and mechanival enginecering technicians 56.2 418 5§57 - 459 69.0 65.2
Mathematics technivians 812 | 957 96.1 39.5 529 719
Physical science technicians 62.1 | 63.5 08.3 37.2 73.6 73.5
Biological, medical, dental, and related scierce technicians SL7 . 66.5 509 455 63.8 526
Industrial engineering technicians and related specialists 450 327 414 560 497 538
Civil engineering and construction technicians and specialists . 272 “ 11.6 40 156 145 - 233
Sales und service technicians 538 *‘ 543 §56 . S54.1 t a 11.7
Technical writing and illustration specialists 649 875 56.9 65.5 | 706 754
Safety and sanitation inspectors and related specialists 146 @+ 123 27.3 55 | 193 15.6
Product testing and inspection specialists . 41 | 164 31 23 31 6.9 |
Data-processing systems analysis and programming specialists o8.1 1 578 700 675 . 608 ~ 735 |
Airway tower specialists and flight dispatchers 23 2.1 182 06 00 - 02
Broadeasting, motion picture, and recording studio specialists 623 652 | 595 762 474

B. Percent of technical occupation jobs' that require education beyond high school

All technical occupations | as9o | a90 ! as3 ¢ 392 | 49a 499
Draftsmen -390 462 388 ¢ 299 L4110 454 ‘
Structural design technicians and related specialists - 871 60.0 “ 622 | 400 | 733 : 509
Electro and mechanical engineering technicians 53.7 424 . 526 | 523 | 716 ’ 61.8
Mathematics technicians © 630 . 947 ¢ 932 . 238 ;1 261 | 438
Physical science technicians 645 ¢ 717 @ 674 . 456 | 678 = 703
Biological, medical, dental, and related science technicians . 517 67.2 . 509 ‘ 43.2 50.8 , 534
Industrial engineering technicians and related specialists 448 469 | 455 | 450 209 | 495
Civil engineering and construction technicians and specialists 318 0 190 ¢+ 33.0 | 252 336 | 329
Sales and service technicians 565 ¢ 529 . 609 45.2 « 1100
Technical writing and illustration specialists L 67.9 80.7 |, 66.1 62.7 62.1 l 70.1
Safety and sanitation inspectors and related specialists 217 0 112 0 269 20.1 39.5 10.9
Product testing and inspection specialists . 8.8 o229 } 6.6 4.9 8.1 12.7
Data-processing systems analysis and programming specialists s 59.0 59.1 58.8 58.6 58.7 60.3
Airway tower specialists and flight dispatchers N | 29 18.2 2.5 0.0 24
Broadcasting, motion picture, and recording studio specialists . 38.8 43.1 35.5 48.3 u 53.6

- = w—— - —

a Not computed because of small number involved.

b Includes workers and jobs in establishments that did not report a grading system, ] ]

¢ kach grade within each_technica’ occupation is counted as a separate job for this purpose, a single-grade occupation being counted just once in a given
establishment. There were 37,731 suca jobs (occupation-grade units) in the 14,595 establishments having technical occupations.
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Table 48. FUNCTION OF ENGINEERS, SCIENTISTS, AND TEACHERS OF ENGINEERING, SCIENCE,
AND TECHNOLOGY, BY DETAILED OCCUPATION

(Number and percent distribution)

Engage((ll in lresearcltl, E Lin teach
. design, development, ngaged in teaching,
Occupation All functions labor%tory, proguct_ion, salﬁs,g adminislralioﬁ
i and related operations e
Number Percent | Number | Percent Number | Percent
All engineers, scientists, teachers 142,732 100.0 92,608 64.9 50,124 | 35.1
Engineers and architects 86,393 100.0 71,538 82.8 14,835 ! 17.2
Aeronautical 1,702 100.0 1,456 85.5 246 | 14.5
Chemical and ceramic 7,271 100.0 5,538 76.2 1,733 | 23.8
Chemical 6,998 100.0 5,304 75.8 1,694 242
Ceramic 273 100.0 234 85.7 39 143
Civil and construction 16,022 100.0 13,709 85.6 2,313 I 144
Civil and construction 15,660 100.0 13,375 85.4 2,285 14.6
Sanitary 204 100.0 199 97.5 5 2.5
Transportation 158 150.0 135 85.4 23 14.6
Electrical and electronic 26,164 100.0 23,266 88.9 2,898 11.1
Industrial 5,443 100.0 4,485 §2.4 958 17.6
Industrial 4,835 100.0 4,135 85.5 700 14.5
Safety 608 100.0 350 57.6 258 42.4
J Mechanical 22,721 100.0 18,147 79.9 4,574 20.1
5 Air conditioning, heating, and refrigeration 2,069 100.0 1,528 73.9 541 26.1
Marine engineering and naval architecture 872* 100.0 771 88.4 101 11.6
Textile 102 100.0 64 62.7 38 37.3
Optical 104 100.0 99 95.2 5 4.8
Other mechanical 19,574 160.0 15,685 80.1 3,889 19.9
Metallurgical 1,065¢ 100.0 906 85.1 159 14.9
Mining and petroleum 166 100.0 131 78.9 35 211
Sales 1,264 100.0 7 0.6 1,257 99.4
Engineers n.e.c. 624¢ 100.0 550 88.1 74 11.9
Architects 3,951¢ 100.0 3,343 84.6 608 154
Scientists and mathematicians 21,123 100.0 18,442 87.3 2,681 P27
Agricultural scientists 490 100.0 422 86.1 68 | 139
Biological scientists 1,771¢ 100.0 1,540 87.0 231 13.0
Chemists 9,791 100.0 8,340 85.2 1,451 14.8
Food technologists 154 100.0 145 94.2 9 5.8
Other 9,637 100.0 8,195 85.0 1,442 15.0
Geologists and geophysicists 345¢ 100.0 252 73.0 93 27.0
Mathematicians 1,802 100.0 1,426 79.1 376 20.9
Metallurgists 426 100.0 380 89.2 46 10.8
Meteorologists 111 106.0 111 100.0 — —
Physicists 2,763 100.0 2,513 21.0 250 9.0
Engineering physicists 300 100.¢ 298 99.3 2 0.7
Other 2,463 100.0 2,215 89.9 248 10.1
Research pharmacists 290 100.0 288 99.3 2 0.7
Medical scientists 3,114 100.0 3,046 97.8 68 2.2
Pathologists 681 100.0 676 99.3 5 0.7
Radiclogists 665 100.0 661 99.4 4 0.6
Other 1,768 100.0 1,709 96.7 59 33
Scientists n.e.c. 220 100.0 124 56.4 96 43.5
College teachers 17,865 160.0 2,626 14.7 15,239 85.3
Engineering and architecture 2,834 100.0 449 15.8 2,385 84.2
Aecronautical 103 100.0 4 3.9 99 96.1
Chemical 215 100.0 68 316 147 68.4
Civil and construction 359 100.0 43 12.0 316 88.0
Electrical and electronic 821 100.0 215 26.2 606 73.8
Industrial 144 100.0 17 11.8 127 88.2
Continued
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Table 48. FUNCTION OF ENGINEERS, SCIENTISTS, AND TEACHERS OF ENGINEERING, SCIENCE,
AND TECHNOLOGY, BY DETAILED OCCUPATION

(Number and percent distribution)

I Engaged in research,

All functions

design, development,

1 Engaged in teaching,

Occupation laboratory, production, sales, administration
and related operations ¢
Number | Percent | Number | Percent | Number | Percent

College teachers (continued) l ! l ; ;
Marine engineering 118 | 1000 13 | 110 i 105 | 890
Mechanical 395 | 1000 | 46 | 116 | 339 884
Metallurgical 19 1000 24 - 202 95 - 798
All other engineering 46 1000 | 13 283 | 33 71.7
Architecture, design or theory 514 100.0 6 12 508 98.8
Science and mathematics 12,228 100.0 2,171 17.8 10.057 ; 82.2

Agriculture, forestry, horticulture, and ! ;
architectural landscaping 314 . 100.0 | 44 146 276 86.0
Biology 1,303 100.0 143 11.0 ’ 1,160 | 890
Chemistry 1,736 100.0 272 157 1461 | 843
Geolegy, earth science, atmosphere science ‘ 280 100.0 60 b 214 220 | 78.6
Mathematics : 1,595 100.0 134 8.4 1461 = 916
Medical science n.e.c. ‘ 4,881 100.0 1,012 20.7 3.869 79.3
General science (including public health) 3 141 100.0 6 4.3 135 95.7
Physics and radiology : 1,805 ! 100.0 426 23.6 1,379 76.4
Pharmacy, pharmacology 140 | 100.0 68 48.6 72 51.4
All other 33 100.0 6 18.2 27 81.8
Technology ; 2,803 100.0 6 0.2 2,797 99.8
Airplane dispatching ] 84 100.0 — —_— 84 100.0
Mechanical technology 95 100.0 — —_ 95 100.0
Construction technology 77 100.0 — — 77 100.0
Ceramics 73 100.0 4 5.5 69 94.5
Computer programming 18 100.0 —_— — 18 100.0
Dental hygiene 90 100.0 —_ —_ 920 100.0
Dental laboratory technology 203 100.0 — — 203 106.0
Drafting 626 100.0 1 0.2 625 99.8
Electronic technology 1,036 100.0 —_ — 1,036 100.0
Machine design, including industrial design 88 100.0 1 1.1 87 98.9
Medical laboratory technology 158 100.0 —_ —_— 158 100.0
Surveying 28 190.0 — —_— 28 100.0
Industrial production methods 22 100.0 —_— —_— 22 100.0
X-ray technology 92 100.0 — — 92 100.0
All other technology 113 100.0 —_ —_— 113 100.0
High school teachers (licensed} 17,351 100.0 2 ! 17.349 100.0
Science 8,354 100.0 2 ! 8,352 100.0
Mathematics 8,747 100.0 — — 8,747 100.0
Technical and technical-related | 250 100.0 —_ — 250 100.0

* Includes 161 persons reported as “‘naval architects.”

b Includes 33 persons reported as “tool” and 72 persons as “hydraulic engineers.”

¢ Includes 18 persons reported as “welding engineers.”

4 Includes 54 persons reported as “agricultural” and 481 persons as “technical service engineers.”
¢ Includes 67 persons reported as ‘‘architectural engineers.”

f Includes 44 persons reported as ‘‘pharmacologists.’’

¥ Includes 18 persons reported as “geologicai and geophysical engineers.”

i Includes 106 persons reported as ‘‘nuclear engineers.”

1 Less than 0.05 of a percent,
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Table 49. DEGREE HELD BY ENGINEERS, SCIENTISTS, AND TEACHERS OF ENGINEERING, SCIENCE, AND

TECHNOLOGY, BY DETAILED OCCUPATION

(Number and percent with degrees)

{

With bachelor or higher degree

Engineering,

}
| v
. g a ecture,
Occupation numiber f All degrees ‘science degree
|
| Number ]o)f"zrtcoetgi Number glsrtcoetgi
All /ngincers, scientists, teachers | 142,732 L 127,231 89.1 124,511 87.2
Enginecrs and architects 86,393 72,757 84.2 71,244 82.5
Aeronautical 1,702 1,484 87.2 1,480 87.0
Chemical and ceramic 7.271 6.883 94.7 6.809 93.6
Chemical 6,998 6.642 94.9 6,575 94.0
Ceramic 273 241 88.3 234 85.7
Civil and construction 6,022 12,921 80.6 12,791 79.8
Civil and construction | 15,660 12,598 80.4 12,470 79.6
Sanitary | 204 184 99.2 184 90.2
Transportation 158 139 88.0 137 86.7
Flectrical and electronic 26,164 22,331 85.4 22,019 84.2
Industrial f 5,443 4,071 74.8 3,797 69.8
Industrial | 4,835 3,658 75.7 3,455 71.5
Safety ‘ 608 413 67.9 342 56.3
Mechanical 22,721 18,763 82.6 18.219 80.2
Air conditioning, heating, and refrigeration ‘ 2,069 1,907 92.2 1,714 82.8
Marine engineering and naval architecture l 872" 749 85.9 711 81.5
Textile 102 92 90.2 84 82.4
Optical | 104 86 82.7 86 82.7
Other mechanical § 19,574" 15,929 814 15,624 79.8
Metallurgical l 1,065¢ 974 91.5 948 89.0
Mining and petroleum ! 166 153 92.2 153 92.2
Sales | 1,264 1,015 80.3 931 73.7
Engineers n.e.c. | 624° 603 96.6 602 96.5
Architects 3 3.951° 3,559 90.1 3,495 88.5
Scientists and mathematicians 21,123 20,392 96.5 19,932 94.4
Agricultural scientists 490 461 94.1 455 92.9
Biological scientists 1,771° 1,707 96.4 1,688 95.3
Chemists 9,791 9.399 96.0 9,198 93.9
Food technologists ! 154 147 95.5 147 95.5
Other 9,637 , 9,252 96.0 9,051 93.9
Geologists and geophysicists 3455 | 344 99.7 326 95.4
Mathematicians 1,802 | 1,699 94.3 1,502 83.4
Metallurgists 426 ; 370 86.9 367 86.2
Meteorologists 111 90 81.1 85 76.6
Physicists 2,763 2,715 98.3 2,701 97.8
Engineering physicists 300 ‘ 300 100.0 300 100.0
Other 2,463" l 2,415 98.1 2,401 97.5
Research pharmacists 290 | 290 100.9 290 100.0
Medical scientists } 3,114 ; 3,098 99.5 3,098 99.5
Pathologists i 681 : 681 100.0 681 100.0
Radiologists f €65 664 99.8 664 99.8
Other ‘ 1,768 ! 1,753 99.2 1,753 99.2
Scientists n.e.c. ! 220 219 99.5 219 99.5
College teachers 17,865 16,731 93.7 16,024 89.7
Engineering and architecture f 2,834 2,820 99.5 2,755 97.2
Aeronautical ’ 103 103 100.0 103 100.0
Chemical 215 215 100.0 215 100.0
Civil and construction [ 359 359 100.0 359 100.0
Electrical and electronic ] 821 821 100.0 787 95.9
Industrial | 144 144 100.0 143 99.3
Continued

130




Table 49. DEGREE HELD BY ENGINEERS, SCIENTISTS, AND TEACHERS OF ENGINEERING, SCIENCE, AND
TECHNOLOGY, BY DETAILED OCCUPATION

(Number and percent with degrees)

With bachelor or higher degree

Total All d Eggi"eiering’
. S ure,
Occupation number hrees ‘Science desree
Number gf rtffigi Number gf rtc(:)ig;
College teachers (continued)
Marine engineering 118 118 100.0 110 93.2
Mechanical 395 395 100.0 395 100.0
Meiallurgical 119 119 100.0 119 100.0
All other engineering 46 46 100.0 46 100.0
Architecture, design or theory 514 500 97.3 478 93.0
Science and mathematics 12,228 12,218 99.9 11,796 96.5
Agriculture, forestry, horticulture, and
architectural landscaping 314 314 100.0 314 100.0
Biology 1,303 1,303 100.0 1,238 95.0
Chemistry 1,736 1,736 100.0 1,678 96.7
Geology, earth science, atmosphere science 280 280 100.0 280 100.0
Mathematics 1,595 1,585 99.4 1,395 87.5
Medical science n.e.c. 4,881 4,881 100.0 4,881 100.0
General science (including public health) 141 141 100.0 111 78.7
Physics and radiology 1,805 1,805 100.0 1,726 95.6
Pharmacy, pharmacology 140 140 100.0 140 100.0
All other 33 33 100.0 33 100.0
Technology 2,803 1,693 60.4 1,473 52.6
Airplane dispatching 84 —_ —_ —_ —_
Mechanical technology 95 88 92.6 85 89.5
Construction technology 77 55 71.4 47 61.0
Ceramics 73 61 83.6 54 74.0
Computer programming 18 15 83.3 11 61.1
Denta! hygiene 90 55 61.1 42 46.7
Dental laboratory technology 203 49 24.1 21 10.3
Drafting 626 332 53.0 225 359
Electronic technology 1,036 687 66.3 680 65.6
Machine design, including industrial design 88 81 92.0 75 85.2
Medical laboratory technology 158 136 86.1 128 81.0
Surveying 28 19 67.9 18 64.3
Industrial production methods 22 22 100.0 22 100.0
X-ray technology 92 70 76.1 45 48.9
All other technology 113 23 204 20 17.7
High school teachers (licensed) 17,351 17,351 100.0 17,3114 99.8
Science 8,354 8,354 100.0 8,339 99.8
Mathematics 8.747 8,747 100.0 8,722 99.7
Technical and technical-related 250 250 100.0 250 100.0

a Includes 161 persons reported as “‘naval architects.”

b Includes 33 persons reported as “tool” and 72 persons as *“hydraulic engineers.”

¢ Includes 18 persons reported as “welding engineers.”

d Includes 54 persons reported as “agricultural”® and 481 persons as ‘“‘technical service engineers.”

¢ Includes 67 persons reported as “architectural engineers.”

f Includes 44 persons reported as ‘“pharmacologists.”

¢ Includes 18 persons reported as “geological and geophysical engineers.”
it Includes 106 2..sons reporied as ‘“‘nuclear engineers.”
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Table 50.
RATIO OF PERSONS IN TECHNICAL OCCUPATIONS TO ENGINEERS AND SCIENTISTS, BY INDUSTRY GROUP

e e — o

Personsin |  Engineers
Industry group technical and Ratio
occupations scientists®
|
All industries 148,681 125,381 1.19
Manufacturing 59,085 54,563 1.08
Durable goods 49,821 42,179 1.18
Ordnance and accessories 3,125 2,708 1.16
Lumber and wood products, except furniture 26 21 1.24
Furniture and fixtures 534 101 529
Stone, clay, and glass products 1,423 1,836 0.78
Primary metal industries 1,606 1,336 1.20
Fabricated metal products 2,567 1,812 1.42
Machinery, except electrical 9,622 7,348 1.31
Electrical machinery and equipment 13,534 13,295 1.02
Transportation equipment 8,771 5,561 1.58
Instruments; photographic and optical goods 8,613 8,164 1.05
Nondurable goods 9,264 12,384 0.75
Food and kindred products 1,553 1,839 0.84
Tobacco manufactures 22 24 0.92
Textile mill products «56 496 0.92
Apparel and other finished fabric products 78 80 0.98
Paper and allied products 916 986 0.93
Printing, publishing, and allied industries 1,094 223 491
Chemicals and allied products 3,807 7,314 0.52
Petroleum refining and related industries 766 786 0.97 |
Rubber and miscellaneous plastics products 223 334 0.67 |
Leather and leather products 120 34 3.53 |
Miscellaneous manufacturing industries 229 268 0.85
Nonmanufacturing 89,599 70,818 1.27
Mining ‘ 39 138 0.28
Contract construction 7,523 7,820 0.96
General building contractors 3,190 2,449 1.30
Heavy construction 1,657 2,610 0.63
Special trade contractors 2,676 2.761 0.97
Transportation, communication, and public utilities 14,084 4,728 298
Railroad transportation 973 312 3.12
Local and interurban passenger transportation 5 1 5.00
Motor freight transportation and warehousing 9 11 0.82
Water transportation 23 276 0.08
Air ¢ ansportation 2,460 124 19.84
Pipe line transportation — — —_—
Transportation services 4 214 0.02
Communication 8,175 2,428 3.37
Electric, gas, and sanitary services 2,435 1,362 1.79
Wholesale and retail trade 6,299 6,585 0.96
Wholesale trade 5,870 6,246 0.94 .
Retail trade 429 339 1.27
Building materials, hardware, and farm equipment 68 63 1.08
General merchandise stores 135 46 293
Food stores 26 7 3.71
Automotive dealers and service stations —_ — —
Apparel and accessories 18 10 1.80
Furniture, home furnishings, and equipment 119 165 0.72
Eating and drinking places 18 3 6.00
Miscellaneous retail stores 45 45 1.00
Finance, insurance, and real estate 2,124 1,175 1.81
Banking 459 43 10.67
Credit agencies other than banks 35 - b
Security and commodity brokers, dealers, exchanges, and services 189 2 94.50
Insurance carriers 1,164 614 1.90

Continued

132




— e

Table 50.
ONS IN TECHNICAL OCCUPATIONS TO ENGINEERS AN

RATIO OF PERS

D SCIENTISTS, BY INDUSTRY GROUP

Persons in Engineers |
Industry group technical and } Ratio
| occupations scientists* !

Insurance agents, brokers, and services 137 55 249
Real estate r‘ 41 419 0.10
Combinations of real estate, insurance, loan, law offices u — —_— —
Holding and other investment companics ! 99 42 y 236
Services and miscellancous 38,467 33,580 A B B
Hotels, rooming houses, camps, and other lodging places 30 37 5 0.81
Personal services 22 8 E 2.75
Miscellancous business services 6,179 6,748 092
Advertising, news, credit, duplicating, building, and related services 46 42 n 1.10
Business services n.e.c. 6,133 6,706 091
Research, development, testing laboratories 2,803 3,924 0.71
Business and management consulting services 2,042 2,162 094
Other business services n.e.c. 1,288 620 2.08

Automobile repair, automobile services, garages 4 —_— v
Miscellancous repair services 208 4 52.00
Motion pictures 203 32 6.34
Amusement and recreation, except motion pictures 42 19 221
Private mediczl services 16,496 1,836 8.98
Offices of physicians and surgeons 2,173 105 20.70

Offices of dentists and dental surgeons 3,284 — b
Hospitals (nongovernment) 7,402 1,411 5.25
Proprictary hospitals 568 128 4.44
Voluntary hospitals 6,834 1,283 5.33
Medical and dental laboratorics 3,146 175 17.98

Offices of ostcopathic physicians, chiropractors, and health and

allied services n.e.c. 491 145 3.39

Legal services —_— 60 ¢
Private colleges and schools 3,754 14,358 0.26
Nonprofit membership organizations 349 88 397
Miscellaneous services 11,180 10,288 1.09
Engineering and architectural services 9,904 8,694 1.14
Nonprofit educational and scientific research 1,094 1,532 0.71
Accounting, auditing, bookkeeping, and other services n.e.c. 182 62 2.94

Miscellaneous — 102 ¢
Government 21,063 16,792 1.25
County 1,587 1,141 1.39
Hospitals 311 71 4.38
Colleges 12 582 0.02
Other 1,264 488 2.59
New York State 4,905 5,897 0.83
Hospitals 804 279 2.88
Colleges 520 2,183 0.24
Other 3,581 3,435 1.04
New York City 6,390 6,044 1.06
Hospitals 1,199 380 3.16
Colleges 183 1,352 0.14
Other 5,008 4,312 1.16
Cities other than New York City 877 448 1.96
Hospitals 48 7 6.86

Colleges —_ 60 ¢
Other 829 381 2.18
Towns and viliages 966 165 5.85
Hospitals 48 10 4.80
Other 918 155 5.92
Federal 6,338 3,097 2.05
Hospitals 963 203 4.74
Colleges 7 33 0.21
Arsenals and navy yards 1,469 836 1.76
Other 3,899 2,025 1.93

a Does not include high-school teachers. . )
v No engineers or scientists; persons In technical occupations only.
< No persons in technical occupations; engineers or scientists only.
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Table 52. ESTABLISHMENTS WITH (A) TRAINING OR (B) TUITION-REFUND PROGRAMS

AS A PERCENT OF ALL ESTABLISHMENTS WITH TECHNICAL OCCUPATIONS,
BY INDUSTRY DIVISION AND S:ZE OF ESTABLISHMENT
AL umber of persons they melm in tu.hnu ul nccumuons as pcreent of \ll persens in techmeal oeeup iions)
Size of | Tr .mspnr-. . i Rese.uch Private
establishment All Manufae-  Construc- :"t'(\":' ﬁ“ rllzt.‘l"li‘::('?l ‘ l}']h:n'égg_ colleges Govern- All
(number of industries  twing tion “(,"l"':oln“"% services | mﬁ Sorv. | and ment other
em;eluyeeﬂ utilities | | icost ! 75(...0015 - -
7 7 7 A-l Wlth tr.umn;. pmg...nnhhcst.nNhhnwn'* (pereent) B o
‘ All sizes 60 107 2.6 13.8 w0 |32 0 w0 1 91 1 83
1- 49 2.8 3 33 22 1.2 | 2.4 154 12.1 4 2.6
50. 99 10.0 13.2 2.1 23 0 12§ 8.0 0.0 12.7 272
. 100- 499 10.6 12.1 12 145 0 182 | &8 00 s8 131
500- 999 249 27.0 00 © 400 - 595 | 500 ; 12.5 63 | 141
1,000-4.999 26,7 36.5 0.0 457 = 474 L 429 0.0 70 | 216
§,000 or more . 464 667 - 1 875 { - | -—_ 333 18.5 56.0
7 7 A-" Wllh tr.umng pma_.l .unsmpelsons m teehme.nl oecumuons (pei cenrtvL ‘ B B
All sizes 36.0 45.6 16 ' 683 . 233 | 122 . 101 264 | 437
1- 49 T2 9.2 KN B 24 A7 38 ¢ 167 | 423 128
S0- 99 23.3 207 09 o 474 86 | 00 1+ 454 63.5
100- 499 227 199 12§ 138 284 | 79 | 00 | 348 . 490
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5,000 or more 65.2 70.9 — %9 | - = | 210 , 272 . 866
S BJm \nth tumon refun(l progn .m\s——uest.\hhshmen(s (percent)
All sizes 93 240 32 . 198 | 08 | 43 ; 292 | 38 15.9
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50- 99 17.2 203 40 t 349 1 14 13.3 f0.0 5.1 304
100- 499 2.4 344 . 24 ‘ 19.7 L12 26.5 1 35.7 | 4.5 i 262
500- 999 338 5§73 . 154 - 450 122 100.0 L 750 2.7 394
1,000-4,999 42.1 65.8 . 333 . 587 o421 714 i 50.0 ‘ 2.6 43.1
5,000 ¢ r more 22 87— 4 150 1 — — 11000 14.8 50.0
o B th uﬂigil-i‘ifuml prog_r.nn}sé—pe}S()ns in techﬁlwl oecup.ntlons (percent)
All sizes 473 725 6.5 715 103 223 | 717 | 129 55.3
- 49 5.3 162 ' LS \ 12 | 03 a0 74 | 56 11.3
50- 99 - 280 . 435 f 2.0 E 99 0.4 10.3 00 | 147 64.5
100- 499 C 344 46.7 . 57 ¢ 140 . 101 20.1 ©288 0 228 60.0
500- 999 44.1 660 381 | 618 : 12.1 100.0 . 63.1 | 2.6 66.6
1,000-4,999 60.7 825 ¢ 488 : 757 | 506 84.3 ;523 : 1.6 87.4
5,000 or more 84.4 990 - i 902 l‘ - — | 1000 ! 293 83.5
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